While evidence has been presented in preceding publications of this series that the hyaluronidase inhibiting property of blood serum is increased in infectious diseases of both bacterial and viral origin (1-4) and in cancer (5), changes that accompany certain normal physiological states have not been investigated.
While evidence has been presented in preceding publications of this series that the hyaluronidase inhibiting property of blood serum is increased in infectious diseases of both bacterial and viral origin (1) (2) (3) (4) and in cancer (5) , changes that accompany certain normal physiological states have not been investigated.
It is well known that hyaluronidase plays an important role in fertilization by enabling the sperm to disperse the follicle cells surrounding the ovum (6) (7) (8) , and that normal serum can inhibit this effect (9) . Another aspect of particular interest in the light of the finding of Wattenberg and Glick (10) that certain of the steroid hormones inhibit the activity of hyaluronidase in vitro, would be alterations in the serum inhibitory level accompanying hormonal changes. Dorfman (11) has stated that men of reproductive age have a significantly lower range of hyaluronidase inhibitor levels than a comparable group of women.
Since hyaluronidase plays an important role in the invasion of the animal host by various toxic and infectious agents (12) , the possibility that the serum inhibitor has a protective function should be kept in mind. Rosahn et al., (13) reported that pregnant rabbits were more resistant to vaccinia infection than the non-pregnant, and Aycock (14) claimed that castrated monkeys were less susceptible to poliomyelitis infection after the administration of estrogenic hormone. Sprunt influence resistance to infection through their affect on the hyaluronidase inhibitor. In order to gain some information relative to these points, as well as to observe changes with respect to certain normal physiological states, the present investigation was concerned with the variations that occur in the level of the hyaluronidase inhibitor in the blood sera of women during the menstrual cycle and pregnancy. EXPERIMENTAL Materials and Methods. The details of the preparation of the materials, the viscosimetric assay method used, and the calculation of results followed the recently described modifications (10) of the original procedure and mode of expressing inhibition (1). The hyaluronidase was prepared from bovine testicle and the hyaluronic acid from human umbilical cord. Hyaluronidase inhibition was expressed as the per cent inhibition effected by 0.02 ml. of blood serum under the conditions employed. The per cent inhibition was defined as 100 (R -R°) where (Ro) R is the time required to reduce the viscosity of the reaction mixture to one-half its original value, and (R) is the time required to reduce the initial viscosity to one-half after incubation of the 0.5 ml. of enzyme solution with 0.02 ml. of serum and 1.48 ml. of water for 10 minutes at 37.5°C. Because the inhibitor loses activity rapidly on standing at room temperature, it is important that the collection of samples be as uniform as possible. The blood was collected in clean tubes, allowed to clot, centrifuged, and the serum removed and immediately frozen. To eliminate differences in various batches of enzyme and substrate, all serum samples were stored at -200 C.
until the collections were complete for a given experiment. All of the samples were then assayed the same day using the same enzyme and substrate preparations.
RESULTS
For the menstrual study, 10 healthy, regularly menstruating, unmarried women ranging in age from 22-28 were chosen as subjects. Since other diseases can influence the inhibitor values, any subject who developed a "cold," "gastrointestinal" upset, or any other disability was dropped from the study. The results of experiments on eight 713 individuals who completed the study are shown in Figure 1 . The highest values are found during or immediately after actual menstruation although the magnitude of the changes was subject to great individual variation.
In enices were not statistically significant. Since the more dramatic changes in the inhibitor level were found to take place just before and during delivery, studies on 16 uncomplicated pregnancies were carried out beginning about a week before the expected date of confinement and continuing for about 10 days post-partum. The data of six representative cases are shown in Figure 2 . It is clear from the curves that there is a consistent and significant rise in the per cent inhibition, which reaches a peak in from two to five days post-partum and is almost back to the pre-partum level by the 10th day. The rise can be detected in some cases as early as two hours after delivery. The temperature curves, which contain the highest recorded temperature for each 12-hour period, show that this elevation is not consistently paralleled by a rise in body temperature.
DISCUSSION
Although no abrupt change in the level of the hyaluronidase inhibitor was observed during, or soon after, the expected times of ovulation, in some of the cases the lowest values did occur during the middle of the cycle. However, the significance of this change is in doubt since its magnitude was negligible in some of the women. Further doubt of a correlation between inhibitor levels and sex hormonal changes follows from a consideration of the fact that no appreciable inhibitor changes were observed during the course of pregnancy. The point deserving major emphasis is the unequivocal post-partum rise in the level of the serum inhibitor. The significance of this observation is not clear at present. There may be a common factor, such as tissue destruction, in the variations of inhibitor noted in this investigation and the increase reported for infection and cancer. This possibility is being pursued further.
SUMMARY
Studies were carried out on the inhibitory effect of blood sera from 10 normal women during various phases of the menstrual cycle, and from 16 women with uncomplicated pregnancies before, during, and after delivery.
It was found that the highest inhibitor levels tended to occur during menstruation, although the individual variation in this elevation was great. The data do not permit of a correlation with sex hormonal changes.
No significant change was found during pregnancy or labor. A marked post-partum rise was observed which reached its maximum from the second to fifth days after delivery.
